Corneal epithelial VEGF and cytochrome P450 4B1 expression in a rabbit model of closed eye contact lens wear.
The similar and overlapping activity of VEGF and the potent corneal-derived angiogenic eicosanoid 12(R)-HETrE calls for a study of the temporal relationship in the expression of these two autocoids. Since recent evidence suggests that hypoxia induces the expression of a CYP4B1 mRNA which might be involved in the conversion of arachidonic acid to 12(R)-HETrE, we determined its time-dependent expression and correlated it to that of VEGF mRNA in the rabbit model of closed eye contact lens-induced injury. Rabbit eyes were fitted with contact lenses followed by a silk suture tarsorrhaphy. The anterior surface was analyzed at 2-, 4- and 7-days by slit lamp biomicroscopy, subjective inflammatory scoring and corneal pachymetry. Corneal epithelium was scraped and CYP4B1 and VEGF mRNA levels were measured by Southern hybridization of RT-PCR products amplified from a single cornea with specific primers. Corneal thickness and inflammatory scores increased in a time dependent manner in the model of closed eye contact lens induced hypoxic injury. Corneal epithelial CYP4B1 and VEGF mRNAs, as well as the production of the angiogenic eicosanoid, 12-HETrE, increased in a time-dependent manner and correlated with the in situ inflammatory response. The present study documents the increased expression of CYP4B1 isoform in the corneal epithelium during hypoxic injury in vivo. It also demonstrates the presence of VEGF mRNA in the corneal epithelium and its increased expression in this model of hypoxic injury. All together, the results of this study raise the possibility of interaction between these autocoids, VEGF and CYP4B1-12(R)-HETrE, in mediating the neovascularization response induced by the prolonged hypoxic state brought about by closed eye contact lens wear.